Purpose Breast cancer patients commonly experience sexual concerns, yet rarely discuss them with clinicians. The study examined patient and provider experiences and preferences related to communication about breast cancer-related sexual concerns with the goal of informing intervention development.
, compared to 43% of women ages 18-59 in a national U.S. probability sample [3] . Commonly reported distressing sexual sequelae of breast cancer treatment include vaginal dryness [4] [5] [6] , loss of libido [6] , and decreased sexual activity [7] . Concerns with body image are also common and associated with worse sexual functioning [4, 8, 9] and disruption in survivors' intimate relationships [10] .
Effective treatments are available to help women cope with post-treatment sexual concerns [11] [12] [13] , but many women do not learn of these options because these concerns are not typically raised during the course of their clinic visits [14] . As a point of comparison, although rates of sexual concerns are comparable across survivors of breast and prostate cancer [15] , in one large study of cancer survivors, most men diagnosed with prostate cancer (80%) reported discussing sexual concerns with their cancer providers, whereas only one third of women with breast cancer reported such discussions [16] . Many breast cancer survivors would like information about sexual health [17, 18] . Research both in both cancer and noncancer populations has demonstrated that the absence of clinical discussion about sexual function and activity is associated with negative effects for patients' sex lives, such as decreased sexual activity or worse sexual morbidity [19, 20] . Thus, improving communication about sexual concerns in this population should be a high priority in clinical care.
Communicating effectively about sexual concerns in the context of cancer is challenging [21] [22] [23] [24] [25] , and in breast cancer, barriers such as emotional discomfort and lack of knowledge can impede communication [17, 26] . Yet little information is available to guide the development of interventions that could enhance patient-provider communication about sexual concerns in this population. For instance, understanding patients' and providers' needs and preferences for communication about sexual concerns and for related interventions could help to identify critical content areas for an intervention as well as guide the selection of an appropriate intervention format. In this study, we characterize the experiences, needs, and intervention preferences of breast cancer survivors and healthcare providers with respect to patient-provider communication about sexual concerns in an effort to inform intervention development. The qualitative investigation was guided by two major influences: (1) social cognitive theory [27] , particularly the role of beliefs as potential factors influencing patient-provider communication about sexual concerns in cancer; and (2) prior work on barriers and facilitators of such communication [23, [28] [29] [30] .
Methods

Setting and recruitment
Participants The patient sample was recruited from a comprehensive cancer center, whose patients would be served by interventions being designed, and the sample reflects the breast cancer population treated in this center. Adult women with a breast cancer diagnosis were eligible if they had received any treatment for breast cancer and scored ≥3 on a sexual concerns screening item [31] [32] [33] . Medical oncology providers treating breast cancer patients (physicians, advanced practice nurses) were eligible. Provider participants were recruited from four cancer centers or community hospitals in or near Philadelphia offering cancer care (two urban, two suburban).
Procedures The study protocol and procedures were approved by the Fox Chase Institutional Review Board. Medical data for patient participants were obtained through chart review. A convenience sampling approach was used to recruit (i.e., mailings to patients identified using the institutional tumor registry, flyers, and in-clinic recruitment). Providers were recruited through contact with the PI after identification through oncology colleagues or by Fox Chase staff who coordinate affiliate sites. Participants were reimbursed $75 for their time.
Qualitative data collection
Interviews and focus groups followed a semi-structured format that focused on areas of sexual concern, experiences of patient-provider communication, barriers to and beliefs about such communication, and desired aspects of communication and/or interventions (see Supplemental Table for sample  questions) . Overall, 20 transcripts from 11 provider interviews, 5 focus groups with partnered breast cancer survivors, and 4 interviews with unpartnered breast cancer survivors were coded. Data collection ceased when investigators determined that the focus groups and interviews were not generating new themes, suggesting that sufficient data had been collected to inform intervention development. Interviews were conducted with the unpartnered participants (rather than focus groups) because of difficulties in scheduling focus groups in this patient subgroup. Field notes were taken during all focus groups and interviews to aid analysis but were coded only for one interview in which there were audio recording difficulties. Separate focus groups and interviews were conducted with younger women (age ≤ 45 at diagnosis) and unpartnered women, respectively, because these groups may have unique concerns [8, 34] . The PI (J.B.R.) led all groups and conducted provider interviews; a breast cancer survivor and survivorship expert (E.B.) co-led three focus groups.
Qualitative data analysis
Transcripts were content analyzed using the framework method, a systematic qualitative analytic approach that culminates in the development of a matrix output, a summary of the data by case and code that allows for analysis across and within cases [35, 36] . As recommended in the framework approach to qualitative analysis, the provider and patient data were analyzed separately, with the aim of developing unique codes and separate framework matrices. Across both data sets, the following analytic process was implemented: (1) independent coders conducted open coding of written transcripts (not using software) to generate a preliminary list of codes, (2) coders then had in-depth discussions to review codes and concepts and classify them into distinct and theoretically meaningful codes and then reclassify them into higher level themes, (3) N Vivo 10 software (QSR International) was then used to apply the coding scheme to all of the interview data, and (4) framework matrices were created to facilitate the contrast of codes both within and across cases (transcripts) and to determine thematic coverage. At the third stage, two trained coders independently applied codes to 60% of the data. In this stage of analysis, discrepancies between coders were identified and discussed until consensus was reached [37] . These discussions also promoted consistency in the application of codes. In the few instances of difficulties in reaching consensus, a third member of the team was consulted to make a final determination. For the remainder of the transcripts, one coder applied the codes to the transcripts after detailed discussion of themes. Within the patient data, 2 theme occurrences were missing (of 72 possible instances), indicating 97% thematic coverage; in the provider data, none of a possible 88 theme occurrences were missing, suggesting that thematic saturation was obtained [38] .
Results
Sample characteristics
The patient sample (n = 28) was predominantly white (71%) or African American (21%), married (82%), college-educated (68% completed college or graduate degree), and employed full-or part-time (68%). Ninety-three percent was diagnosed with early stage disease and most had received chemotherapy (89%) and/or radiation (75%). Eighteen percent of patients had completed chemotherapy in the previous 6 months, whereas the remainder of the women who had received chemotherapy completed this treatment at least 6 months prior. About one third of the sample was on tamoxifen (36%) or an aromatase inhibitor (36%); most had either mastectomy with reconstruction (50%) or lumpectomy (46%); 4% had mastectomy without reconstruction. Providers consisted of seven medical oncologists and four advanced practice nurses. Six of the providers were female, eight were white, and only one had <5 years in practice.
Qualitative themes identified in patient or provider data Patient communication behaviors Although some patients did not raise sexual concerns with providers, potentially because they were unprepared for how to do so ( Table 1 , Quote 1), others reported a wide range of communications with their provider related to sexual concerns. Generally, the women who raised sexual concerns tended to be those suffering from pronounced sexual distress, with some raising concerns they felt should have been addressed by a provider. For instance, one woman reported that BI think I actually had to say to the surgeon, 'so will I be able to feel my breasts?'^Unpartnered women reported themselves to be sexually inactive. We surmised that perhaps for this reason, they seemed relatively more likely to speak about concerns about body image rather than sexual function concerns compared to the partnered women. For instance, one unpartnered patient commented that BNobody brought it [sex] up and I didn't bring it up because it wasn't an issue with me. If it was an issue, I would have asked somebody.^Some providers also reported that women often did not raise sexual concerns, particularly concerns regarding libido or dyspareunia (Table 1 , Quote 2).
Provider communication behaviors Providers' communication with respect to sexual concerns reflected a range of practice patterns, from avoiding such discussions (Table 1 , Quote 3), to routinely asking about sexual concerns during clinical assessments (Table 1 , Quote 4), to asking about some concerns (e.g., vaginal dryness) but not others (e.g., loss of libido), as with one provider who commented that B…I think that is probably an error in our screening…that [libido] is not routinely asked.^However, the vast majority of providers mentioned not discussing sexual concerns at least once in their interview. Further, although one nurse practitioner who focused on survivorship felt that she had the ability and time to delve into sexual concerns clinically, only a few other providers offered patients suggestions for dealing with motivational or emotional types of sexual problems and they tended to use referral sources in such cases. As one provider commented, B…in terms of decreased libido, decreased intimacy, I don't feel as comfortable with that. That is where Dr.
[referral source] comes in.^Indeed, some patients remarked of a tendency of providers to refer them elsewhere if sexual concerns were mentioned rather than to discuss them, leading to the potential to feel somewhat cast aside. As one patient remarked, BIf it [the concern] had to do with sexual function you were referred to a support group. It takes me an hour to get here and so that wasn't feasible for me…P atient communication barriers Though a range of patient communication barriers were identified, the strongest barriers tended to be negative beliefs about discussing sexual concerns or feelings of emotional discomfort, which a number of patients pointed out made them less likely to raise sexual concerns (Table 1 , Quote 5). One woman hinted that her own behavior seemed to reinforce the belief-held by her and potentially the provider as well-that discussions of sexual concerns are of low priority, noting that Bit [sex] always gets tagged on, and I guess it is my fault too but it is always the last thing we discuss so therefore it is always the most rushed and I feel like they have one leg out the door.^However, other women lacked an awareness of potential sexual concerns, and this lack of awareness served as a barrier to their raising sexual concerns (Table 1 , Quote 1). Providers also perceived patient barriers to their discussion of sexual concerns. For instance, some providers worried that raising sexual concerns with patients who were uncomfortable could have detrimental effects on the patient-provider relationship (Table 1, Quote 6). As another example, when asked what should be addressed in an intervention for providers on how to discuss sexual concerns clinically, one provider commented: BI think it would help to know who wants this [information because] you can't force this information on someone if they really don't want to hear it.P rovider communication barriers Like patient barriers, provider barriers to communication also often consisted of negative beliefs about discussing sexual issues clinically, such as the belief that sexual concerns are of low priority. However, almost all providers also commented on knowledge or skills gaps that served as barriers (Table 1 , Quote 8). For instance, one provider noted, BI think it is a major issue that they are dealing with and I am the first to say that I don't necessarily Quote 9 ). For providers, some commented that positive prior experiences in discussing sexual concerns with patients had led them to feel more comfortable discussing sexual concerns and, hence, more likely to discuss such concerns with their patients. For example, when asked about his/ her level of confidence about discussing sexual concerns, one provider noted, BI think I have become much more comfortable discussing it [sex] and really it has been the patients that have volunteered the information that made me feel more comfortable to be able to ask other patients about it.^S everal providers also commented on the importance of patient communication as a driver, or facilitator, of their communication (Table 1 , Quote 10). Moreover, one provider commented that Btime is a barrier and may not let you explore things as much as you think they need to unless the patient is giving you signals that they need something,^suggesting that patients' communication could drive discussions about sexual concerns even in the context of time constraints. Although few providers reported having received any specialized training or education about discussing sexual concerns with their patients, the few who had described this experience as being helpful in giving them awareness of referral options and confidence to discuss sexual concerns clinically with their patients.
Contextual factors Contextual factors included patient factors (e.g., age, cultural background), provider factors (e.g., provider role, gender), and institutional or organizational factors (e.g., clinic practice, availability of referral sources) that patients and providers believed could influence communication about sexual concerns. As an example, whereas some patients felt that the consultation appointment would have been a poor time to discuss sexual concerns (Table 1 , Quote 11), others noted that discussing sexual concerns early on could start a Bcontinuous conversation^beginning with information about potential treatment effects on sexual health. With regard to patient age, although discussions with providers about sexual concerns appeared to be more common for the younger women, this need not be static, as one provider noted, BI also have a number of open patients…in their 50's and 60's who are open and wanted to ask sexual discussions… I learned through this process that I really do need to focus on older patients as well.^Another important contextual factor was the availability of a competent referral source for a provider which-if present-could facilitate clinical discussions (Table 1 , Quote 12). Finally, relative to the physicians, the nurse practitioners tended to report deeper clinical discussions about sexual concerns, and some patients also noticed this. For example, one patient commented that Bnone of my doctors here have ever mentioned anything about sex…it is the nurses who tell you things.Ĉ ommunication or intervention preferences A common thread within patients' communication preferences was the notion of collaboration between patients and providers. For example, one unpartnered woman suggested that a provider might say to her, B'I know you are…not married, but here is some information that I know you can use…' so it is up to me whether or not I want to [use it].^Some patients hoped their providers would specifically ask about sexual concerns and normalize their concerns (Table 1, Quote 13); others cited a preference for information to be delivered with a balance of empathy and directness. Providers highlighted several key content areas they wanted to see in a provider-focused communication intervention, including the etiology of breast cancer-related sexual function disturbances (Table 1, Quote  14) , current research on treatments, and skills training. Providers generally agreed that at minimum the breast cancer care provider could Bidentify whether or not this is an issue… then adequately refer for those with more detailed issues that we can't handle…^Although providers reported a range of individual preferences for intervention formats, including a web-based approach, an in-service type of format, or even a podcast, they tended to agree that convenience and brevity were critical. Providers also acknowledged the important role of patient education, shown in the comment of one provider who noted that BI also think patients can drive this agenda…if patients ask, you are not going to say no…So if you educate patients that this is important, that they have a right to have this issue addressed, I think it will move the field.Â dditional themes from patient data Three themes emerged uniquely from the patient data: experiences of sexual and general health concerns following treatment, information and support needs with respect to sexuality, and past positive or negative communication experiences. Vaginal dryness, described by one woman as Bsand papert hat Bhas not gotten any better two to three years later,^was the most commonly discussed type of sexual concern, whereas libido, breast changes, body image, dating concerns (for unpartnered women), and orgasmic difficulties were commonly experienced but hardly ever mentioned with providers. Yet despite this wide range in experiences of sexual concerns, women's reported information needs fell into just a few key areas, including whether sex was safe such as during chemotherapy or after surgery, preparation for treatment-related sexual difficulties, such as a leaflet Bthat gives you all of the information how your body is going to change from the chemo,^and methods to cope with sexual concerns. Finally, women who described either negative or positive prior communication experiences commonly cited resulting negative or positive emotions and a corresponding decrease or increase in the likelihood of raising the issue again. For instance, whereas one woman reported that BI always had to bring it up…it was so uncomfortable and embarrassing that I never brought it up with her again,^another woman reported that BI have a really good relationship with [my oncologist] where I am comfortable bringing it [sexual issues] up and…now every time I come she says, 'How is it going?' She makes me feel comfortable enough to continue to bring it up.M odel of effective patient-provider communication about sexual concerns A conceptual model was developed to guide efforts at promoting effective patient-provider communication about sexual concerns. An effective discussion about sexual concerns is defined as a discussion that meets patients' information needs and fosters a positive patient-provider relationship (i.e., one that is characterized by mutual trust and respect). As shown in Fig. 1 , key implications of this model are that (a) effective communication can be self-sustaining; (b) knowledge and skills-based interventions for patients and providers could each result in effective discussions about sexual concerns; (c) a mechanism through which patient and provider interventions could lead to effective discussions is through decreasing beliefs that serve as barriers to effective communication about sexual concerns (e.g., discussing sex is not important, or will not lead to desired outcomes); and (d) contextual factors consisting of patient, provider, and systemic factors can influence whether discussions are effective and should be addressed in interventions.
Discussion
Although prior research has highlighted differences in cancer providers' and patients' perspectives on communication about sexual concerns [23] , findings from the current study suggested intriguing areas of overlap in these perspectives. First, both patients and providers recognized that there were multiple and multi-level (e.g., individual, institution-wide) challenges to effective patient-provider communication about sexual concerns. Second, patients and providers acknowledged the mutual influence of communication by the other group as driving their own. Third, in recalling effective discussions of sexual concerns, some patients and providers offered notable positive examples of discussions which they described as occurring against a backdrop of a trusting patient-provider relationship. Finally, although both patients and providers expressed individual communication or intervention preferences, patients generally sought open and collaborative communication characterized by the provider raising the discussion and the patient deciding on the path of action. Providers cited individual preferences for an intervention format but agreed that a feasible intervention aimed at improving their communication with breast cancer patients about sexual concerns should be convenient, brief, and primarily target identifying patients with concerns and offering referrals/resources. Provided patients are given first-line written information to prepare them for sexual changes, the safety of sexual activity, and sexual rehabilitation, such a focused provider approach to interventions may be appropriate.
Clinical implications
A key implication of the proposed model of effective patientprovider communication about sexual concerns is that a multipronged approach utilizing both patient-focused and providerfocused interventions is necessary to improve clinical discussions about sexual concerns. Although this model was derived from breast cancer patient and provider data, the emergent themes echo those found using other cancer samples [28, 39, 40] , suggesting the model may have applicability beyond breast cancer. Within this approach, a skills-based patient-focused intervention could help patients identify and prioritize their concerns, normalize the concerns and the expression of such concerns, and offer basic communication skills practice. By offering education and training in key communication skills (e.g., asking questions, normalizing patients' concerns), a provider-focused intervention could foster the development of positive provider beliefs (i.e., that sexual concerns are important to discuss clinically, that discussions of sexual concerns need not take long clinically), and decrease providers' emotional discomfort in having discussions about sexual concerns. Although few prior studies have evaluated patientprovider communication interventions about cancer-related sexual concerns [41, 42] , findings from this study suggest that activating patients (i.e., increasing awareness, self-advocacy, and communication skills) to discuss sexual concerns may ultimately be one of the most critical strategies for driving increased provider communication. Interestingly, some women in this study reported feeling cast aside when given referrals that did not meet their needs. This suggests the importance of openly discussing the rationale for making a referral as well as offering clear expectations for a specialist visit. Additionally, the incorporation of electronic health records prompts and symptom summaries could help identify patients in need of clinical discussion [43, 44] while institutional policies that promote delivery of clinical practice guidelines around sexual function (e.g., NCCN Clinical Practice Guidelines for Sexual Function) [45, 46] might increase such discussions, though this has not yet been tested. Moreover, because contextual factors (e.g., patient age, partner in the room) may influence communication, such factors should be addressed in interventions even if they cannot be directly modified. Overall, findings from this qualitative study support the notion that effective communication about sexual concerns can validate patients' concerns, cement a positive patient-provider relationship, and lead to support and solutions.
Limitations
Several limitations of this study warrant consideration. First, given the scope and goal of this study, the sample was recruited from a clinic population and included everyone who expressed willingness to participate. The sample is unintentionally skewed toward more highly educated women and those with early stage disease, which may create concerns regarding generalizability. There is a need to ensure accessibility of communication interventions to women with more limited education and for additional research as to the needs of women with advanced disease. Second, the study sample was heterosexual and mostly made up of white women; future studies should examine the communication needs and preferences of women across other sexual orientations and racial groups with large enough samples to do so. Third, relatively few unpartnered women enrolled in the study and those who did reported few sexual concerns. Yet clinical experience suggests that unpartnered women may experience issues with vaginal dryness and other sexual concerns. These issues could go unaddressed if providers assume that sexual concerns need not be discussed with unpartnered women because of their lack of an intimate partner. Additional research should focus on the needs of this understudied group. However, the study has several strengths, including rigorous qualitative methods conducted separately with patients and providers and findings that may help inform interventions addressing the undertreated issue of sexual concerns in cancer.
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